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Appl. No. 09/552,540 

Amendment dated November 21, 2003 

Response to Office Action of May 22, 2003 

REMARKS 

Claims 1-20 are pending in this application. In the Office Action mailed 
May 22, 2003, the Examiner (1) objected to the drawings under 37 C.F.R. §1. 83(a); (2) 
rejected claims 1-20 under 37 C.F.R. §112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicants 
regard as the invention; and (3) rejected claims 1-20 under 37 C.F.R. § 102(b) as being 
anticipated by U.S. Pat. No. 5,671,240 to Okazaki. Applicants respectfully traverse these 
objections and rejections in light of the amendments and remarks below. 

Applicants respectfully submit that no new matter has been added to this 

application. 

In the specification, the paragraph beginning on page 8, line 8, and ending 
on page 8, line 19, has been amended to better describe that a resonator 51 is included in a 
semiconductor laser unit 1 1 . Support for the resonator 5 1 can be found throughout the 
application, e.g., on page 5, line 20. Moreover, the inclusion of a resonator in a laser 
device is known. Ohtsuka Declaration, page 7, f23. The specific construction of the 
resonator is not essential to the invention. Id. at ^24 a 25. Thus, while the amendment to 
the drawing improves the clarity of the application, it does not add any new matter. 

Additionally, the paragraph beginning on page 1 1 , line 25 and ending on 
page 12, line 4, the paragraph beginning on page 12, line 15 and ending on page 13, line 7, 
and the paragraph beginning on page 13, line 8 and ending on page 13, line 26, have been 
amended to include a numeral reference "51," to denote the resonator included in the 
semiconductor laser unit 1 1 . 
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In amended Fig. 1, the previously omitted internal resonator 5 1 of length L 
has been added in the laser unit 1 1 . Support fox the resonator 5 1 can be found throughout 
the application, e.g., on page 5, line 20, 

Introduction 

Prior to addressing the rejections and objections raised in the Office Action, 
Applicants take this opportunity to set forth the following brief remarks in connection with 
their invention, which relates to a laser apparatus. As discussed below, it has not been a 
simple matter to provide a solid-state laser apparatus with high output power and quality. 
See Declaration of Hisashi Ohtsuka dated November 1 9, 2003 (hereinafter "Ohtsuka 
Declaration")* page 1, Tf2. 

A conventional response to these demands was to use a solid-state laser 
apparatus with a broad-guide semiconductor laser unit having a high power output. 
Additionally, as a widespread technique, the laser light was converted into a second 
harmonic wave by providing a wavelength conversion element in an external resonator 
arranged outside of the solid-state laser element. See Ohtsuka Declaration, page 2, ^3; see 
also Application, page 1, line 13 - page 2, line 2. 

Similarly, in the conventional semiconductor-laser-excited solid-state laser 
apparati, the excitational light source was driven under a so-called automatic power control 
(APC), so as to stabilize the laser oscillation. In other words, a portion of output laser light 
was monitored and fed back to the excitational light source, so as to reduce the variations 
in the output laser light. See Ohtsuka Declaration, page 2, \A\ see also Application, page 2, 
lines 3-10. 
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In order to stabilize the output laser light by the automatic power control, it 
was desirable to have a constant ratio of an increase in the output of the semiconductor 
laser unit to an increase in the output of the solid-state laser apparatus. In other words, it 
was desirable that the output of the solid-state laser apparatus monotonously increases with 
the increase in the output of the semiconductor laser unit See Ohtsuka Declaration, page 
2, Tf5; see also Application, page 2, lines 10 - 17. 

However, in practice, the output of the solid-state laser apparatus did not 
adequately increase, even when the output of the semiconductor laser unit was increased 
by 10% or 20%. See Ohtsuka Declaration, page 2, ^[6. Indeed, the output of the 
conventional solid-state laser apparatus reached a level of saturation when the output of the 
semiconductor laser unit was increased by 8% over an initial driving state. See Ohtsuka 
Declaration, page 2 ? 1<5; see also Application, page 2, lines 21-25. 

The above problem is believed to be caused in part by deviation in the 
oscillation wavelength of the semiconductor laser unit from a desired absorption peak of 
the solid-state laser element. See Ohtsuka Declaration, pages 2-3, T{7. Since a great 
amount of heat is generated by the semiconductor laser unit, the oscillation wavelength of 
the semiconductor laser unit is highly dependent on the driving current. Id In other 
words, the oscillation wavelength of the semiconductor laser unit shifted with an increase 
in the driving current. Consequently, the deviation of the oscillation wavelength of the 
conventional semiconductor laser unit from the desired absorption peak of the solid-state 
laser element increased with an increase in the driving current. Id. Hence, the excitational 
light could not be efficiently absorbed by the solid-state laser element, and therefore, even 
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when the driving current was greatly increased, the increase in the output power of the 
conventional solid-state laser apparatus was often small. Id. 

Some in the field have attempted to suppress the dependence of the laser 
unit's oscillation wavelength on the driving current by enhancing the radiation effect of the 
semiconductor laser unit. See Ohtsuka Declaration, page 3, 1J8. In particular, an attempt 
has been made to optimize a mechanical member which fixes a semiconductor laser unit so 
as to enhance radiation efficiency and reduce the dependence of the laser unit's oscillation 
wavelength on the driving current. Id. 

However, this optimization of the mechanical member was determined to be 
insufficient to reduce the dependence of the oscillation wavelength on the driving current 
at increased output powers. See Ohtsuka Declaration, page 3„ ^9. 

Even the attempts to prevent the deviation of the oscillation wavelength did 
not fundamentally improve the characteristics of the semiconductor laser apparatus. See 
Ohtsuka Declaration, page 3, TJ10. Therefore, output loss was occurring in the solid-state 
laser apparatus, thus preventing further increase of the output power. Id. Hence^atteropts 
in the past suffered from a common drawback in that they did not provide a 
semiconductor-laser-excited solid-state laser apparatus in which stable automatic power 
control could be performed, and from which stable, high-power, laser light was output. 

The semiconductor laser apparatus device according to the present 
invention overcomes the shortcomings of the prior art, in that it provides a laser apparatus 
that includes a laser unit having an internal resonator of at least 0.8 mm, where the length 
of the internal resonator is dependent upon a characteristic of a solid-state laser element 
used in the laser apparatus. 
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The invention is not merely a laser unit with an internal resonator. See 
Ohtsuka Declaration, page 4, ^12. Laser units with conventional internal resonators, but 
not in combination with semiconductor elements in a laser apparatus as claimed, are 
known. See Ohtsuka Declaration, p. 1 1 3 f23 (including, as Exhibit 1, a Japanese article, 
the relevant portion of which describes a conventional laser unit with an internal resonator 
having a length of 300 fim). Rather, the present invention is a laser apparatus with a laser 
unit that includes an internal resonator having certain properties as specified in the claims. 
See Ohtsuka Declaration, page 4, ^12. 

Objection to the Drawings 

The Examiner objected to the drawings under 37 C.F.R. § 1 .83(a). In 
particular, the Examiner has argued that the solid-state resonator and the internal resonator 
of claim 4 must be shown in the drawings, or the features canceled from the claims. The 
solid-state resonator 31, however, has already been shown in Fig. 1, as a rectangular box 
housing a solid-state laser medium 13, a resonator mirror 14, quarter wave plates 15 and 
16, an optical wavelength conversion element 17, a polarization control element 1 8 and a 
wavelength selection element 19. 

Applicants have also amended Fig. 1 to include the previously omitted 
internal resonator 5 1 of length L. Support for the resonator 5 1 can be found throughout the 
application, e.g., on page 5, line 20. 

It would be known to those of ordinary skill in the laser art how to make a 
conventional internal resonator used in a conventional semiconductor laser unit. Ohtsuka 
Declaration, page 7, ^[25. Therefore, a detailed illustration of the internal structure of the 
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resonator in the semiconductor laser unit is not essential for a proper understanding of the 
invention, and a graphical drawing symbol representing the internal resonator should be 
sufficient See 21 C.F.R. § 1.83(a). 

In light of these remarks and amendment to Fig. 1 , the applicants 
respectfully submit thai the Examiner's objection to the drawings is now mooL 

Rejection of Claims 1-20 Under 35 U,S,C. $112. f2 

Claims 1-20 have been rejected as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicants regard as the invention. 
In particular, the Examiner pointed out that claims 1 and 4 were incomplete for omitting 
essential elements, namely for failing to define the structure of the internal resonator, 
which the Examiner alleged to be "essential to the claimed invention." Furthermore, the 
Examiner pointed out that, with regard to claims 7, 12, 14 and 19, it was not clear within 
the claim language how the absoiption band was detected or determined, as no structure 
i had been recited for the laser system to perform such a function. Reconsideration of this 
rejection is respectfully solicited in light of the following remarks. 

Independent Claim 1, and Claim 4 which depends therefrom, recite a 
semiconductor laser unit that includes an internal resonator having a length of at least 0.8 
mm, the length being dependent upon a characteristic of a solid-state laser element. 
Support for the corresponding claim language can be found, e.g., on page 5, lines 17-24, 
and page 14, lines 8-1 3. Additional support for the language of Claim 1 can be found 
throughout the specification and figures, e.g., Figs. 1-3. 
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The specific construction of the internal resonator and its structure are not 
essential to the claimed invention. Ohtsuka Declaration, page 7, 124. "Essential material" 
is defined as that which is necessary to (1) describe the claimed invention, (2) provide an 
enabling disclosure of the claimed invention, or (3) describe the best mode. M-P.E.P. 
608.01 (P)(I)(A). 

As previously pointed out, it would be known to those of ordinary skill in 
the laser art how to make a conventional internal resonator used in a laser unit. Therefore, 
it would be known to make such a device as specified in the claims and included in the 
claimed system. Ohtsuka Declaration, page 7, TJ25. Thus, the internal structure of the 
resonator in the semiconductor laser unit is not necessary to either describe the claimed 
invention, provide an enabling disclosure, or describe the best mode. 

However, what would not be known is to use the laser unit that includes an 
internal resonator 5 1 having a length of at least 0.8 mm, the length being dependent upon a 
characteristic of a solid state laser element 13, as claimed in independent claim 1, and 
claim 4 which depends therefrom. Ohtsuka Declaration, page 7, fl26. These characteristics 
of the internal resonator 51, according to the present invention, are sufficiently described in 
the application so as to enable those of ordinary skill in the art to practice the invention. 
(See, e.g., Application, p. 8, line 8 - p. 14, line 19, and corresponding Figs. 2-3). 

In view of the foregoing, it is submitted that the internal resonator and its 
structure need not have been defined and depicted since it would be known how to make 
such an internal resonator and the novel characteristics according to the present invention 
are sufficiently described in the specification. 
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Regarding claims 7, 12, 14 and 19, they are directed to a semiconductor- 
laser-excited solid-state laser apparatus that includes, inter alia > a solid-state laser element 
13 and a laser unit 1 1 having an internal resonator 51. As claimed, e.g., in claim 7, the 
length of the internal resonator 51 depends on an absorption band of the solid-state laser 
element 13. The absorption band is an inherent characteristic of the solid-state laser 
element in question and, thus, the structure for detecting or determining its absorption band 
need not be recited in the claim. This is also applicable to claims 12, 14 and 19. 

Hence, for at least the reasons stated above, applicants respectfully submit 
that these rejections of claims 1, 4, 7, 12, 14, and 19 should be withdrawn. 

Rejection of Claims 1-20 Under 35 U.S.C. SI 02(b) 

In the May 22, 2003 Office Action, claims 1-20 were rejected under 35 
U.S.C. § 102(b) as being anticipated by Okazaki, Applicants respectfully submit that 
independent claims 1 and 4, and the claims which depend therefrom, are in no way 
disclosed by Okazaki for at least the reasons provided below. 

In order to render a claim anticipated under 35 U.S.C. § 102, a single prior 
art reference must disclose each and every element of the claim in exactly the same way. 
See Lindeman Machinenfabrikv. Am Hoist and Derrick, 730 F.2d 1452, 1458 (Fed Cir. 
1984); see also M.P.E.P. §§706.02 and 2131; Richardson v, Suzuki Motor Co., 868 F.2d 
1226, 1236, 9 U-S.P.Q.2d 1051, 1053 (Fed. Cir. 1989) ("The identical invention must be 
shown in as complete detail as is contained in the . . . claim.") 

Claim 1 specifies a semiconductor-laser-excited solid-state laser apparatus, 
which includes inter alia, a solid-state-laser element and a semiconductor laser unit having 
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an internal resonator, the internal resonator having a length of at least 0.8 mm, the length 
of the internal resonator being dependent upon a characteristic of the solid-state laser 
element. Support for the corresponding claim language can be found, e.g., on page 5, lines 
17-24, and page 14, lines 8-13. Additional support for the language of Claim 1 can be 
found throughout the specification and figures, e.g., Figs. 1-3. 

Okazaki does not disclose a semiconductor laser unit that includes an 
internal resonator having a length of at least 0.8 mm, where its length is dependent on a 
characteristic of the solid-state laser element. Indeed, Okazaki describes a laser-style- 
pumped solid state laser, which includes a phased array laser 1 1 emitting a laser beam 10 
as a pumping light beam, a focusing lens 12, a solid-state laser medium 13, a pair of 
resonator mirrors 14 and 15 disposed in front and rear of the solid state medium 13, a non- 
linear optical material crystal 16 disposed between the solid-state medium 13 and the 
resonator mirror 14, etalon 17 disposed between the solid-state laser medium 13 and the 
non-linear optical material crystal 16, and a pair of quarter-wave plates 1 8 and 19 
respectively disposed in front and rear of the solid-state medium 13 between the resonator 
mirrors 14 and 15. The phased array laser 1 1 is kept at a predetermined temperature by a 
Peltier element and a temperature control circuit which are not shown. (Column 3, lines 3 
- 23; see also Ohtsuka Declaration, page 4, f 13). 

The solid-state laser of Okazaki is of a type in which a solid-state laser 

medium is pumped with a pumping source and is characterized by having a wavelength 

selector element such as an etalon disposed in a laser resonator and a twisting means which 

makes a mode of an oscillating beam a twisted mode in the laser resonator. The primary 

object of the 6 240 patent was to provide a solid-state laser which is a longitudinal single 
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mode in the oscillation mode and has a high output power. (Column 1, lines 51 - 54; see 
also Ohtsuka Declaration, pages 4-5, ^14). 

Okazaki c 240 does not describe or depict, in words or figures, an internal 
resonator in semiconductor laser unit 11. Accordingly, Okazaki is entirely silent about the 
length of an internal resonator in a semiconductor laser unit for emitting a laser beam to 
excite the solid-state laser unit. Thus, Okazaki teaches nothing about such internal 
resonator in the semiconductor laser source having a length of at least 0.8 mm. In addition, 
Okazaki teaches nothing about such internal resonator having a length depend on any 
characteristic of the solid-state laser. See Ohtsuka Declaration, page 5, ^15. 

The inventors unexpectedly determined that if the semiconductor-laser- 
excited solid-state laser apparatus was constructed with a solid-state laser element and a 
semiconductor laser unit having an internal resonator of specific proportions, namely, 
being at least 0.8 millimeters, and having a length that depends upon a characteristic of the 
solid-state laser element, the laser apparatus would have advantageous benefits. In 
particular, the dependence of the oscillation wavelength of the semiconductor laser unit on 
the driving current could be remarkably reduced. (Ohtsuka Declaration, pages 5-6, Tfl 7; 
see also Application, page 6, lines 10-13). 

This resulted in a stable laser output from the semiconductor-laser-excited 
solid-state laser apparatus. Additionally, the operating current density of the 
semiconductor laser unit could be reduced, thus minimizing any damage to the light- 
emitting portion of the laser unit. This, in turn, increased reliability of the semiconductor- 
laser-excited solid-state laser apparatus. (Ohtsuka Declaration, page 6, f 1 8; see also 
Application, page 6, line 2-Page 7, line 4). 
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The inventors have determined that the length of the internal resonator has 
an important unexpected benefit on the output of the laser apparatus. Referring to Figure 
2, relationships between the second harmonic wave output of the laser apparatus and the 
output power of the semiconductor laser unit when the resonator lengths in the 
semiconductor laser unit are respectively 0.5 mm, 0.75 mm, 1 mm 3 1 .5 mm, 2 mm, and 3 
mm, are illustrated. The curve b of Figure 2 illustrates this relationship in the conventional 
semiconductor-laser-excited solid-state laser apparatus, in which the resonator length in the 
semiconductor laser unit is 0.75 millimeters. When the output power of the semiconductor 
laser unit was increased by 10% from 2.0 watts to 2.2 watts, the increase in the second 
harmonic wave output was only 4%. In other words, the solid-state laser was not 
efficiently excited by the semiconductor laser unit having the 0.75 millimeters long 
resonator, (Ohtsuka Declaration, page 6, ^19; see also Application, page 12, lines 1-14). 

However, when the length of the internal resonator was increased to 1 .5 
millimeters, as illustrated by the curve d in Figure 2, the second harmonic wave output of 
the laser apparatus was unexpectedly increased by 8% with 10% increase in the output 
power of the semiconductor laser unit (Ohtsuka Declaration, page 6, 1J20; see also 
Application, page 12, lines 15-25). 

Furfhermore, the inventors have determined that the length of the internal 

resonator affected the stability of the laser output at high powers. With a laser apparatus 

ajTangernent according to the present invention, it is possible to maintain the wavelength 

shift values within the width of the absorption band of the solid-state laser element, and 

obtain a stable, high-power, laser output, as illustrated in Figure 3. (Ohtsuka Declaration, 

page 7, f21 ; see also Application, page 14, lines 1-19). 
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This is not taught or suggested in Okazaki '240 patent, which does not 
describe any length of an internal resonator in semi conductor laser 1 1 . As previously 
described, only the external resonators have been described in this patent. See Ohtsuka 
Declaration, page 7 7 f 22. 

Hence, Okazaki fails to disclose all the claim limitations of Claim 1, as 
required to establish a prima fade case of anticipation. 

Applicants respectfully submit that the outstanding rejections have been 
addressed and are overcome. Applicants fiirther submit that all claims pending in this 
application are patentable over the prior art Favorable reconsideration and withdrawal of 
those rejections and prompt allowance of the pending claims is respectfully requested. 

If there are any questions, or if additional information is required, please 
contact Applicants* attorney at the number listed below- Any additional fees or charges 
required at this time and in connection with the present application are hereby authorized 
to be charged to Deposit Account No. 19-4709. 



Respectfully submitted, 




Matthew W. Siegal 

Registration No. 32,941 

Attorney for Applicants 

STROOCK & STROOCK & LAVAN LLP 

180 Maiden Lane 

New York, New York 10038-4982 
(212) 806-5400 
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HECLARATION UNDER 37 CRR 81,132 
I, Hteaflhi Ohtsuka, declare the following: 

1 . I am an Investor of the subject application and am employed "by the assignee 
thereof I am fblly familiar with the application, the Offtoe Action dated May 22, 2003, and the 
reference cited therein. This Deal oration is intended to form port of a response to (he May 22, 
2003 Office Action. 

2. Hie present invention relates to a Bcmiconductor-laacr-cxcited solid-state laser 
apparatus, in which a solid-state laser element 1b excited by light emitted from a semiconductor 
laser unit used as an excitation light bow*;. Prior to our invention! as more specifically 
described in the application, there were demands ihr increase in output power and improvement 
in quality of solid-state lasax appnratL (Page 1> lines 13 - 15). 
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3. A conventional response to these demands was to use a solid-state laser apparatus 
with a broad-guide semiconductor laser unit having a high penw output Additionally, as a 
widespread technique, the laser light was converted into a second harmonic wave by providing a 
wavelength conversion element in an external resonator arranged outside of the solid-state laser 
element. (Pago 1, line 13, Page 2, lino 2). 

4. Similarly, in the conventional semiconductor-laaer-excitod flolidrstaip laser 
apparsti, the excitations! U^rt source Was driven under a so-called automatic power control 
(APC), bo as to stabilise the laser oscillation, In other words, a portion of output Index light was 
yjionitored and fed back to the Mutational light source, so to reduce the variations in the 
ontput laser U^hi'. (Page 2, lines 3-10). 

5 . In order to stabilize the output laser light by the automatic power control, it was 
desirable to have a constant ratio of en increase in the output of the semiconductor laser unit to 
an increase in the output of the solid-state laser apparatus, In other words, h woe desirable that 
the output of the solid-state laser apparatus monotonously increases with the increase in the 
output of the semiconductor laser unit (Page 2, lines 10 - 17), 

6. However, in practice, the output of the solid-state laser apparatus 41 d not 
monotonously increase, even when the output of the semiconductor laser unit was Increased by 
10% or 20%. (Page 2, lines 1B-21), Indeed, the output of the conventional solid-state laser 
epparalus reached a Level of saturation when the output of the semiconductor laser unit was 
increased by 8% over an initial driving state* (Page 2, lines 21- 25). 

7. The above problem was caused in part by denotation in the oscillation wavelength 
of the semiconductor laser unit from a desired absorption peak of (he soHd^tate law element 
Since a great amount of heat was generated by the semiconductor laser unit, tho oscillation 
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wavelength of the semiconductor laser unit was highly dependent on the driving ou tront. (Page 
3, lines 1- 6). In other words, the oscillation wavelength of the semiconductor laser utrit shifted 
with an increase in tbe driving current. Consequently, the deviation of the oscillation wavelength 
of the conventional semiconductor laser unit from tbe desired abruption peak of the solid-stale 
laser element increased with an increase in the driving current Hence, the excitatiunal light 
could not be efficiently absorbed by the solid-Stiite laser element, and' therefor^ even when the 
driving current was greatly increased, the increase in the output power of the convections! solid- 
state laser apparatus was often anaU. 

8. Some in the field have attempted to suppress th& dependence of the J rear unit's 
oscillation wavelength on the driving current by enhancing the radiation effect of the 
semiconductor laser unit (Page 4> lines 6-1 1). In particular, an attempt has been made to 
optimise a mechanical member which fixes a semiconductor laser unit so as to enhance radiation 
efficiency and reduce the dependence of the laser unit's oscillation wavelength on the driving 
current 

9. However, this optimization of the mechanical member was Insufficient to reduce 
the dependence of the oscillation wavelength on fbe driving current at increased output power?, 
(Page 4 P lines 19-24). 

10. Evan the attempts to prevent the deviation of the oscillation wavelength did not 
fundamentally improve the characteristics of the semiconductor laser apparatus. Therefore, 
output lass was occurring in the solid-state laser apparatus, thus preventing further increase of 
the output power. Hence, attempts in the part suffered from a common drawback in that they did 
pot provide s semiwnductorwlaser-exoited solid-state laser apparatus in which stablu automatic 
power contml could be performed, and from which stable, high-power, laser li^it was output 
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1 1 . Drawbacks with prior laser devices were ovcroome by providing a 
sermconductor-lafier^excited solid-state laser apparatus according to the present ittv entiotu which 
included a solid-state laser element and a semiconductor laser unit with an internal resonator of 
specific length. (Page 5, lines 17 - 20). The resonator length In the semi-conductor laser unit! 
according to Claim 1 of the present invention, was arranged to be at least 0.8 millimeters, which 
is longer than fre lengths of the conventional internal resonators. Furthermore, the actual length 
is dependent on a characteristic of the solid-state laser element used in the latfer apparatus as 
discussed more fully fa the application. 

12. The invention is not merely a laser unit with an internal resonator. Rather* it is a ' 
lag^r «prM'B*i" M/ifh a laser unit that includes an internal resonator havifip certain properties as 
specified in the claims. 

1 3. U.S. Fat. No. 5*671,240 to Okazald describes a laser-style-pumped *olid state 
laser, which includes a phased array laser 1 1 emitting a laser been 10 as a pumping light beam, a 
focusing lens 12, a solid-state laser medium 13 8 a pair of resonator mirrors 14 and 1 5 disposed In 
front and rear of the solid state medium 13, a non-linear optica) material crystal 16 disposed 
between the solid-state medium 13 and the resonator mirror 14, etalon 17 disposed between the 
solid-state laser medium 13 and the non-linear optical materia] crystal 1 6» and a pair of quarter* 
wave plates 18 and 19 respectively disposed in front and rear of the solid-state medium 13 
between the resonator minors 14 and 15. The phased ar*ay laser 11 is kept at a predetermined 
temperature by a Peltier element and a temperature control circuit which are not shown. 
(Column 3, lines 3 - 23). 

] 4. Hie solid-state laser of Okazaki is of a type in which a solid-state laser medium is 
pumped with a pumping source and is characterized by having a wavelength seleoior element 
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gtich aa an etaloa disposed in a laser resonator and a twirting means Which makes a mode of an 
oscillating beam a twisted mode in the laser resonator. The primary object of the '240 patent 
was to provide a solid-state laser tyhich is a longitudinal single mode in the oscillation mode and 
has a high output power. (Column 1, lines 51 - 54). 

15. Okozold *240 does BBj describe or depict, in words or figures, an internal 
resonator in semiconductor laser unit 1 1 , Accordingly, Okazaki is entirely silent about the length 
of ait internal resonator in a semiconductor laser unit for emitting a lager beam to eaolte the solid 
state laser unit Thus* Okafcald teaches nothing about such internal resonator in tile 
Semiconductor laser source having a length of at least 0.8 mm. In addition, Okazakd teaches 
nothing about such internal resonator having a length depend on any characteristic uf the solid 
state laser. 

16. QkazaM only describes the internal components of the resonator of the solid-state 
laser, not Those of the semiconductor laser used to excite the solid state laser, which is formed by 
the quarter-wave plate 1 5 end the resonator minor 14, and is external to the semiconductor laser 
11. (Column 5, lines 35-37), THe solid-state laser described and depioted in Okafcald Is got the 
semiconductor laser used to excite the aolid^tate laser apparatus* Okazelrf's solid state laser is 
entirely different from the semiconductor laser with an internal resonator recited ik ihe claim. 

17. The inventors, unexpectedly determined that if the flerxdconduotor4a*er-e7ecJted 
solid-state laser apparatus is constructed with a solid-state laser element m& a semiconductor 
laser unit having en internal resonator of specific proportion*, namely* being at least 0,8 
millimeters, and having a length that depends upon a characteristic of Hie solid-state laser 
element, the laser apparatus would have advantageous benefits. In particular, the dependence of 
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the oscillation wavelength of the cemi conductor laser unit on the driving current could bo 
remarkably reduced. (Page 6, lines 10-13). 

IS. This resulted in a stable laser output from the semlconductor-lasex-excited solid- 
state laser apparatus. Additionally, the operating current density of the semiconductor laser unit 
could be reduced* thus minimizing any damage to the Hght emitting portion oftbe laser unit 
This, in turn, increased reliability oftbe semiconductor -las er-excited solid-tftate iastt apparatus. 
(Page 6, line 2-Page 7, line 4), 

19. We determined that the length of the internal resonator has aa important efibct cm 
the output of the laser apparatus. Referring to Figure 2, relationships between the second 
harmonic wave output of the laser apparatus end the output power of the semiconductor laser 
unit whcai the resonator lengths in the semiconductor laser unit arc respectively 0.5 mm, 0.75 
onm, 1 nun, 1 .3 mm, 2 nun, and 3 mms, are illustrated. The curve b of Figure 2 illustrates this 
relationship in the conventional aemicgnductor-IaBOexcited solid-state laser apparatus, in which 
tli© raonator length in the semiconductor laser unit is 0.75 millimeter*. When the output power 
of the semiconductor laser unit la increased by 1 0°/£ Bean 2.0 waits to 2.2 watte, the increase in 
the second harmonic wave output is only 4%. In other words, the solioVatate laser was not 
efficiently excited by the semiconductor laser unit having the 0.75 millimeters long resonator, 
(page 12, lines 1-14), 

20. However, when the length of the internal resonator is increased to 1.5 millimeters, 
as illustrated 1>y the curve d in Figure 2, the second harmonic wave output of the User apparatus 
is increased by 8% with 1 0% increase in the output power of the semiconductor lasrc unit (Page 
12, lines 15-25). 
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21 . Furthermore, we determined thai the length of the internal resonator affected the 
stability of the laser output at high powers. With a laser apparatus arrangement according to the 
present invention, it Is possible to maintain the wavelength shift values within the -width of the 
absorption hand of the eclid-state laser element, and obtain a stable, high-power, ls#er output, as 
illustrated in Figure 3. (page 14, lines 1-19). 

22. This is not taught or suggested in Okazald '240 patent, which doeB not describe 
soy length of an internal resonator in Bomioonductor laser 11. Ab previously described, only the 
external resonators have been described in this patent, 

23 4 T near nnfac witli erinvonttrvnal internal rpwrntttriTW hut Tint in fcrtp^iltigi tion wfth 

semiconductor elements as claimed, are known, For example* Exhibit 1 is an article describing a 
conventional laser unh with an internal reaonalor k 

24. Furthermore, the specific construction of the internal resonator and ils structure 
are not essential to the claimed invention. HEssential Material 91 is defined as that which U 
neeespary to (1) describe the claimed Inventions (2) provide an enabling disclosure of the claimed 
invention, or (3) describe the best mode. JVLPJ2J. 608.01 (F)(1)(A). 

25. It -would be known to those of ordinary skill in the laser aits how to make the 
conventional internal resonator used in a laser unit. Therefore > it would be known to make such 
a device as specified in the claims and include it in the claimed system. Hence, it is not 
necessary to describe the internal structure, of a particular resonator. 

26. However, what would cot be known is to use a semiconductor laser «ource with 
an internal resonator having a length of at least 0.8 mm, tho length of which is dependant on 
characteristics of the solid state laser it is used to excite. Nevertheless, the characteristics of the 
internal resonator according to the present invention are sufficiently described so as to enable 
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thope of ordinery rtfll in the art to pwotice the invention, (Bog, p. 1 1, 2Si>, 14, fop i$ F 
end eexreepondinft Hie> 2 end 3)> Ai pwVlouily pointed em, the interne! rei enetor la tho luer 
apparatus according to Claim t oftha preient invention ll ehtnsterifeed u having tilt length of 
titlmin 0,9 nun, the lenfth eejnn dependent ca • ehnroeteriitlo of the later element (tied in the 

27. In viow of the ftregefog h if fuhmlttid thftt the internal monete* «nd iti 
itnurtiv* need not hew been defined end depleted etnee it would be known how to meke eiuh en 
internal reionator end the novel ofatuoterietles according to the present invention ere aufflclently 
described in the ipeelJfaatfani 

I hereby declare that all f tliementi. made herein of my faowledfo ue tine cad thBi 
ell BSBtemente made en Infamettai end b»tfof*re believed te be traei end Atriher that thew 
itttomratB wcw mtda with the Jmowlcdse the; vilUUl ittteraenU wd tht lika ib rands u« - 
punliheble by fine or Impriioaoirot* or both, under 5 3001 of Title 1 8 of the United Stetei Code 
■ad that wen willful Jtdie ttntenenti aey Jeopardise tiie validity of the application, or toy patent 
luved thereon* 




D«ted: November 19, 2003 
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